Investigators have very differing opinions regarding the relation between the dry period and milk yield. The author has dealt with the different and partly contradictory results of the investigations touching this question in an earlier study of Finnish Ayrshire cattle (5) . Some reasons for the different results were given. However, owing to the inadequacy of the material it was not possible to weigh their validity. As there has been an opportunity to complement the material later it has been possible to make some comparisons between the dry period and milk yield. At the same time the aim has been to find out whether the length of lactation due to the cow's genotype, upon which the shape of the lactation curve and its favourability is for a great part dependent, may be judged on the basis ot the dry period.
As it has been stated in the earlier study (5, p. 149) the material was collected from the milk yield and other data obtained in general cattle test from the control years 1929-1930 to [1938] [1939] . The material for the following investigation contains those daughters of the Ayrshire bulls included in the abovementioned earlier study whose first, second and third lactation periods coincided with the above nine control years. The commencement of the dry period is calculated from the time when the daily milk yield of the cow has permanently fallen under one kilo, which is the method used in the Finnish test bookkeeping. Information as to the lactation yield has been available as to only a small portion of the cows included in the material, for which reason the number of animals in certain calculations is very small. Despite this fact the results obtained will undoubtedly throw light on this question, which is so important from the standpoint of cattle breeding.
In my earlier ivestigation I put particular emphasis on the fact that the dry period brings about variations in the milk yield simultaneously both as a nongenetic and a genetic factor and that this is a fact always to be taken into con-sideration in investigations of this nature. The dry period acts as a non-genetic factor when its effect is studied during a rest period preceding lactation, whereas it is a genetic factor when the shape of the lactation curve is studied, which is to a great extent dependent on the number of lactation days or the length of the dry period subsequent to lactation. In the following study the dry period in the first mentioned case is called preceding dry period (P. D. P.) and in the latter case current dry period (C. D. P.).
Preceding Dry Period.
Since both the preceding and the current dry period of the cows of high yield are on an average shorter than those of the cows of low yield, in studying the effect of the preceding dry period a comparison may not be made between lactation yield as such and the dry period preceding lactation, as it has been done in the majority of investigations. Such a comparison involves not only the effect of the preceding dry period i. e. the rest period, but also the effect of the current dry period, or in other words the effect on the yield of the length of the lactation period which is dependent on genotype; these two effects are direct opposites. The correlation figures between the length of the preceding dry period and the milk yield obtained by means of such comparisons is for a great part dependent upon how much the length of the dry period varies due to the different genotypes of cows. If the differences between the cows' genotypes are great in this respect, in other words if the individual differences in yield of different cows is mainly due to genetic variation of the length of lactation and therefore at the same time of the length of dry period, it seems that the preceding dry period has a relatively small effect on the yield. Whereas, if the genotype of the cows with respect to the dry period is about the same, the effect of the preceding dry period (rest) becomes more apparent and the correlation between it and the yield becomes greater. From this it may be gathered that there is no possibility of studying the relation between preceding dry period and lactation yield unless the genetic variation of yield which is caused by different lengths of the dry period is taken into consideration.
Sanders (8) has aimed at eliminating the yield variation in question by using 100 to indicate the milk yield of the first lactation period and by estimating the yield of the other lactation periods in proportion to it. When he got a higher correlation coefficient between the first dry period and the second lactation period (+0.455+0.026) than between the yields of the later dry periods and of the subsequent lactation period ( + 0.120+0.039), he concluded that the first dry period had a greater effect on the milk yield than the later ones.
The author has earlier (5, p. 31) expressed the opinion that such a result is due to the method of dealing with the material. Namely, if the yield of the first lactation period, chosen as a basis of comparison, is low for some reason as compared to the other lactation periods, the first dry period is in general long. In this case a relatively higher figure than usual is obtained for the second lactation period i. e. that following the long dry period. The case is quite the opposite when the yield of the first lactation period is unusually high in comparison with the others, and when the first dry period is also generally short. Thus the relative yield of the lactation period following the first long dry period is in general high and that of one following the short dry period low without the length of the first dry period as such having anything to do with the yield of the second lactation period. This fact has no effect on the correlation between the later lactation periods and the preceding dry periods, because the basis of comparison, the yield of the first lactation period is no longer in correlation with these dry periods. The truth of this conception has been proved. When the correlation coefficient between the relative yield of the first dry period and the second lactation is calculated according to Sanders's method for our Ayrshire material, the figure obtained is + 0.29+0.08. The correlation coefficients given above between the first dry period and the milk yield of the second lactation (r = -0.04+0.08) and between the second dry period and the yield of the third lactation (r = +0.06+0.08) are so small that judging from them the preceding dry periods have no effect on the milk yield.
According to earlier investigations e. g. Sanders' (8) In treating conditions previous to lactation only the effect of preceding dry period is in general spoken of. Some investigators, Mattson (6), Gaines and Palfrey (1), Krüger (3, 4) , Johansson and Plansson (2), have however also paid attention to the effect of the preceding calving interval on the milk yield of lactation. Results differ from one another somewhat but in general it has been observed that the milk yield of lactation is dependent upon the preceding calving interval so that, as it lengthens, the milk yield increases and vice versa. On the other hand, as may be seen later (page 153) there is a positive correlation between the calving interval and the dry period, wherefore a long preceding calving interval joins to a long preceding dry period and vice versa. Thus when the length of the preceding dry period is compared with the yield of lactation also a part of the effect of the preceding calving interval is included. Therefore in applying such comparisons the effect of the preceding calving interval must at first be eliminated in one way or another before the effect of the dry period can be estimated. Krüger (3, 4) has held the calving interval constant and studied the effect of the dry period on different lengths of calving intervals separately. He has also held the dry period constant in studying the effect of the calving interval. This is probably the only way in which the effects of preceding calving interval and the dry period can be separated from each other. The results obtained above would not, practically viewed, change although this method were used. In the In addition an insignificantly small correlation has been observed to exist between the preceding dry period and milk yield, and if Kriiger's method were applied it would not by any means increase but in so far as the correlation changed it would decrease. Therefore, the conclusion may he drawn that at least as to Finnish Ayrshire cows the length of the preceding dry period and as well of the preceding calving interval has such a smal effect on the milk yield of lactation that they need not be taken into consideration in breeding selection.
The Current Dry Period.
Non-genetic Causes of Variation.
Many non-genetic factors cause variation in the length of the dry period, the most important of them being the calving interval. It has already been mentioned above that there is a positive correlation between the length of the dry period and the calving interval. Terho (9, p. 53) has obtained the correlation coefficient -)-0.28d;0.05 between these characteristics. The correlation got by Johansson and Hansson (2, p. 77) is closer, for their correlation coefficient between the first dry period and the calving interval is -j-0.441 and between the third and the fourth dry period and calving interval -f0.376. According to Krüger's (3, 4) investigations too the correlation seems to be relatively close. The corresponding results obtained by the author for the Ayrshire cattle are presented in Table and  Figure 3. Correlation coefficients have been calculated separately from the first, second, third, fourth and fifth dry periods and milk yields and in addition according to the totals. The values touching the first dry period and calving interval have however been omitted from the total results because the length of the first dry Length of preceding calving interval, days. II lactation, lII-V lactations. Figure 3 .
As it can be seen from Figure 3 , the regression is linear, wherefore the correlation coefficient gives the right picture of the correlation in question. As the correlation coefficients given in Table 3 Table 3 the first dry period is considerably shorter than the later dry periods. When in addition the first calving interval has been ten days In Finland cattle owners in general consider the dry period as a measure of persistency. Although the length of the dry period does not indicate the shape of the whole lactation curve this practice is easy to understand. First, it is proved to be very difficult to find a method by which the shape of lactation curve characteristic to a cow could be simply and sufficiently precisely determined. Secondly, the many methods by means of which an effort has been made to determine the shape of lactation curve are very complicated. In addition the dry period expresses a very important if not the most important part of the shape of the lactation curve. This is for instance indicated by the fact that the total milk yield of Finnish Ayrshire cattle seems to a very great extent to be dependent upon the length of the dry period. There is a very distinct, positive and at the same time straightlined correlation between the dry period and milk yield, as can be seen from Table  5 and Figure 4 . In calculating these results the dry period was corrected according to the calving interval by using correction factors given in Table 4 . The milk yield of the lactation period has also been corrected on the basis of the number of previous lactations and calving interval just as in earlier comparisons.
Perhaps the reader's attention will be drawn to the fact that information as regards the first dry period and the milk yield is presented with respect to 184 cows and with respect to the second dry period and milk yield with respect to only 357 cows, whereas as regards the later dry periods and milk yields there is Table 5 . Correlation between the current dry period and milk yield during lactation period. information in respect of a much greater number of cows. This is due to the inadequacy of the material at our disposal. Data of the milk yield of lactation periods were not available during the first years of the time embraced by this investigation (1929-39) but only of the yields of the control years (1. 7.-30. 6). Thus, the data of the milk yields of the first lactation periods have not been obtained of the cows whose first lactations have happened to be during the beginning of the period in question. In spite of this also these cows have been included in the calculations because the number of observations with regard to later lactation periods has increased considerably in this way.
This should not, however, have any effect on the correlation between the dry period and milk yield. There is no reason to believe that a different correlation should exist between the milk yield and dry period of cows which were born earlier than that existing between corresponding characteristics of cows born later. Whereas the fact in question seems to have an effect on the mean length of the dry period. The means of the first and second dry periods are smaller than the means obtained from the whole material which are presented on page 154 and vhich were also calculated from the dry periods corrected on the basis of calving interval. This is due to the fact that at the end of the period covered by the investigation, from which the data of the first and second lactations mainly date, the cattle feeding has been more abundant than at the beginning. The data concerning the third, the fourth and the fifth dry period have covered the whole period, wherefore they indicate the mean result of the whole period and are equal to the whole material, whereas the mean of the first and second dry period indicates the mean result obtained from the feeding conditions of the last years, and the dry period is, owing to better feeding, shorter than during the whole time covered by the investigation on an average.
During the first lactation the number of lactation days seems to have a somewhat greater effect on the amount of the yield than in later lactations. As it may be seen in Table 5 , the correlation coefficient between the first dry period and lactation yield is whereas the correlation coefficient during later In calculating the results of the table the shortest dry period available has been given as the figure denoting the dry period of the individual cows. When the dry periods have been corrected on the basis of calving interval, the shortest dry period has been chosen after correction. The author has held that the shortest dry period gives a more exact picture of the charasteristic in question for the following reason. About the same results have been obtained from uncorrected dry periods as from those corrected by correction factors; the correlation coefficient computed from the former is -j-0.21T;0.04, and that from the latter +O.
Thus correction on the basis of calving interval has not to any extent improved possibilities of judgment, although the dry period according to above presented results is in a considerable measure dependent upon the length of the calving interval. This result is not in any way unexpected, for according to earlier investigations (5, 2, p. 105) the use of mean correction factors in judging milk and butter-fat yield does not noticeably increase the correlations between dam and daughter. In the light of these results the foregoing result is very easy to understand. First, it shows that individual cows react in very different ways to changes in the length of the calving interval. Second, it is probable that the variation in the length of the dry period caused by the calving interval is after all only such a small portion of the variation effected by other non-genetic factors, that its elimination does not to any great extent improve the possibilities of determining individual dry period.
In lecording animals in herd-book the effect of the calving interval on the milk and butter-fat yield is not taken into consideration otherwise than that only the yields of noimal lactations are accepted as results qualifying an animal for the herd-book. This means that the calving interval between lactations taken into consideration may be 450 days at the most. If the dr}/ periods of such lactations only aie used also in determining the length of the dry period, the result is at h ast as good as that obtained by using dry periods corrected by correction factors. As can be seen from fable 6 As we have mentioned above the dry period cannot be compared to such measures indicating shape of lactation curve in applying which the division of the milk yield among the different lactation days is taken into consideration, and not only the number of lactation days which is the case when using the dry period. The fact that a greater correlation between dam and daughter is obtained from dry period than from the five months' comparative milk yield does not justify us to consider the former the more suitable measure of the shape of the lactation curve than the latter. In Ayrshire cattle the five months' comparative milk yield, however, seems to be so uncertain that it is not possible on the basis of it to develop the shape of the cows' lactation curve in a more favourable direction. Whereas since a cow's genotype with respect to dry period is to be determined with considerably greater certainty, the use of the dry period in breeding selection is fully justifiable. Another fact supporting this method in Finland is that the length of the dry period is easily available from the reports. In addition it is so simple that all cattle owners know how to apply it in breeding selection, whereas many of the measures which different investigators have proposed are comparatively complicated.
Summary.
The relation between dry period milk yield among Finnish Ayrshire cattle has been studied in this investigation. The question has been handled particularly from the standpoint of breeding selection in weighing whether the length of the preceding dry period is to be taken into consideration in breeding selection and how exactly the length of the dry period due to genotype characteristic to each cow can be determined. The calculations made have given the following results:
I. The length of the preceding dry period has comparatively small effect on the milk yield of the next lactation. The milk yield does in fact increase somewhat as the dry period lengthens up to sixty days (Figure 1 ) but this effect is so slight that it has no significance in breeding selection.
11. The determination of the length of the dry period characteristic to each cow is made difficult by the fact that its length is dependent not only upon the cow's genotype but also to a very great extent upon non-genetic factors. The most important of these are; I. Feeding and care, 2. Length of calving interval, and 3. Number of previous lactations.
1. The quality and quantity of the feeding as well as the care of the cows has an apparently greater effect on the length of the dry period. In breeding selection it is especially confusing because it is very difficult to make even an approximate estimate of the effect of the different feeding and care on different farms on the length of the dry period, and it cannot be levelled by using mean correction factors or other levelling methods. This touches also the different feeding during the several seasons.
One of the practical measures of cattle raising which brings about variation in the length of the dry period is that cows of great persistency are forced into dry period at the latest four to six weeks previous to the next calving. This variation is relatively small, however, compared to that arising from other non-genetic causes.
2. The length of the dry period is dependent upon the calving interval in that, as the calving interval increases the dry period increases also, and vice versa (r = + 0.30;£0.02, Table and Figure 3) . In order to level the length of the dry period to correspond to the 365 day long calving interval, the mean correction factors have been calculated in this investigation (Table 4) .
3. There is correlation between the number of previous lactations and dry period in so far that the first dry period is on an average 15 days shorter than the later dry periods.
The abovementioned and many other non-genetic factors cause so much variation in the length of dry period that it for the great part conceals the variation due to different genotypes. Thus the greatest correlation coefficient between dam's and daughter's dry period is only 4 0-24T;0.04 (Table 6 ). In this case the shortest available dry period chosen from among the dry periods whose corresponding calving interval has been 450 days at the most has been used as the dry period of a single cow. Such a method for the elimination of variation caused in the length of the dry period by the calving interval has proved to be at least as good as the application of mean correction factors, for from the dry periods levelled by correction factors a correlation coefficient between dam and daughter has been obtained amounting to + 0.23±0.03. On the other hand it is, however, to be noted that the effect of both the correction methods mentioned above is verv small for the corres- In spite of the low values the correlation coefficients presented are on about the same level as those obtained from the Ayrshire cows' lactation milk yields between dam and daughter. As to the measure indicating the shape of the lactation curve, the so-called five months' comparative milk yield, which is in use in Finland, it is considerably much less dependable. In the material at our disposal there is hardly any correlation (r = -(-between the five months' comparative milk yields of dam and daughter. The dry period also expresses the most important and apparently the most varying part of the shape of the lactation curve, which is proved e. g. by the fact that in our feeding conditions the extent of the lactation milk yield depends to a considerable extent on the length of the dry period (r = -0.40T;0.02, Table 5 ). As in addition the dry period is such a simple measure that all cattle-owners know how to apply it in breeding selection, it can well maintain its position among the measures indicating the shape of lactation curve.
